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Hi All,

Here are the slides I'll present for our webinar.  Sorry I couldn't get these to you earlier - it's been a
pretty hectic week.

Bob




Flint Hills Burning: 


Modeling Ecological & Air Quality  Trade-offs 
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http://www.oleenbrothers.com/Cattle.html 







Rangeland Fires: 


What are the ecological and air quality tradeoffs? 


prevent woody invasion…        and promote biodiversity Fires increase rangeland 


productivity… 


but, are a source of particulates and ozone 


http://www.tarleton.edu/ http://www.tpwd.state.tx.us/ 
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• For past exceptional events, could well-designed SMPs have 
reduced air quality impacts? 


• Can SMPs be identified that balance human health risks and 
rangeland sustainability goals? 
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ORD & Region 7 Flint Hills RARE Project 


R7 & ORD Regional Applied Research Effort (RARE)  


What are the ecological, economic & air quality trade-offs associated 


with different rangeland burning practices? 


 Progress thus far 


o Flint Hills ecological modeling database (http://epa.adamskibbe.com/) 


o VELMA model  effects of fire & grazing on ecosystem services 


o MODIS remote sensing data  spatial burn patterns (11 years) 


o VELMA demo  fire effects on biomass & fuel loads (input for AQ models) 


 Next steps: Decision Support Tool (DST) for quantifying ecological, 


economic and air quality trade-offs of Flint Hills burning 


o Postdoc  DST development (link ecological & air quality models)  


o Historical DST demo:  Reconstruct April 2003, 2011 events  What could 


have been done differently? 


o Prospective DST demo:  Identify SMP “best practices" that balance human 


health & rangeland sustainability goals 


o KDHE and EPA Region 7 input for SMP scenarios (timing, spatial patterns, 


etc) 
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R


e
la


ti
v
e


 b
io


p
h


y
s


ic
a


l 
v
a


lu
e


 


1.0 


0.5 


0 


Hypothetical Trade-offs for Alternative 


Burning Scenarios (SMPs) 


? ? ? 


Scenario 1:  


Current Burning 


Practices for     


↑Ag Production 
    


Scenario 2: 


Burning 


Restrictions for 


↑Air Quality 


Protection 


Scenario 3: 


Compromise 


to Optimize 


Ag, Air & Eco 


Service 


Tradeoffs 


Agricultural Production 


Air Quality (O3 and PM) 


Carbon Sequestration 


GH Gas Regulation 
 
Stream Water Quantity 


Stream Water Quality 


Wildlife populations 
  (not shown, but doable) 







Flint Hills GIS and ecological modeling database  
http://epa.adamskibbe.com/ 
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http://epa.adamskibbe.com/
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Ecosystem Simulator  


Change in Ecosystem Services 


Topography 


Vegetation 


Soil 


Climate 


GIS Data Layers 


Land Use 


30 x 30 m 


pixels 


Current Landcover of Kansas 


Alternative SMPs 
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ORD & Region 7 Flint Hills RARE Project 


Drivers 


 Woody species 
encroachment 


  Climate change 


  Management 


 Fire 


 Grazing 


 Pesticides 


 Fertilizers 


Approach 


  Terrestrial Effects 


 Air Quality 


 Forage productivity 


 Carbon storage 


 Fuel loads 


 Land cover change 


 Wildlife populations  


  Aquatic Effects 


 Water quality 


 Water quantity 


Eco-hydrology 
(VELMA) 


Air Quality 
(BlueSky)? 


Models 


Wildlife Pop. 
(HexSim)? 


fuel load 


habitat 







Ecological & AQ Models:  
VELMA, HexSim, BlueSky… 


John Bolte, Oregon State University –  http://envision.bioe.orst.edu/  


Landscape GIS 


Envision Decision Support Framework  
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 Effects of climate & land management decisions 


on ecosystem services 


 Food, forage, fuel loads 


Water quality (nutrients & toxics) 


Water quantity (floods, droughts) 


Greenhouse gases 


Soil quality 


Bedrock 
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VELMA Eco-hydrology Model 
“Visualizing Ecosystems for Land Management Assessments” 


Bedrock 


Carbon,  


Nitrogen, 


Water 


Cycling 


McKane et al. 2010; Abdelnour et al. 2011 & 2013 
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ORD & Region 7 Flint Hills RARE Project 


Stream Chemistry 
(observed data not available) 


Precipitation 


Stream discharge 


Velma Performance:  


Daily stream discharge and chemistry 


11 km2 Kings Creek Watershed, Konza Prairie, KS 


Stream  


Gauge 







VELMA Performance: 


Modeled plant biomass is well correlated with 


remote sensing data 


11 km2 Kings Creek Watershed, Konza Prairie, KS 


Simulated Plant Biomass 


Observed (NDVI*) Plant Biomass 


Plant Biomass,  g carbon/m2 


Jan      Feb    Mar     Apr     May    Jun     Jul       Aug     Sep    Oct     Nov    Dec 


500 


400 


300 


200 


 100 


     0 


*For display purposes, data for Normalized Difference Vegetation Index (NDVI) were normalized with respect to plant biomass.   


NDVI data courtesy of Doug Goodin, Kansas State University. 
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Velma simulates 


spatial & temporal 


patterns of plant 


biomass production 


11 km2 Kings Creek Watershed, 


Konza Prairie, KS 


0        200        400 


 


April 9, 1993 


0        200        400 


 


 Simulated  Observed (NDVI)   


 Simulated  Observed (NDVI)   


July 30, 1993 


*For display purposes, Normalized Difference Vegetation Index (NDVI) data were normalized with respect to plant biomass. 


Source: D. Goodin 


Source: D. Goodin 







Simulated spatial patterns of                              


soil moisture & surface fuels 
11 km2 Kings Creek Watershed, Konza Prairie, KS 


October 24, 1993 


         Soil Moisture                                             Fuel Load         


Provides link to 


smoke model 


% Saturation g C/m2 
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Burn Mapping 
MODIS Data – 250 m resolution 


Slide courtesy of Doug Goodin, KSU 
15 
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Burn Frequency (times burned during 11-year period) 
MODIS data analysis & slide courtesy of Rhett Mohler & Doug Goodin, KSU 
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VELMA Demo 
              Mill Creek Watershed 


1000 km2 
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April 1, 2003 


Mill Creek Watershed, Flint Hills 
1,000 km2 (386 mi2) 


Kilometers 


0                          10                        20 


Topeka 


MODIS: daily burn events (black) 


VELMA:  fuel loads in burned & unburned  
                 areas (see scale at left)  


VELMA modeled fuel load from McKane, Djang, Brookes, Burdick – EPA 
MODIS burn location data from Mohler & Goodin – KSU 
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April 2, 2003 


Mill Creek Watershed, Flint Hills 
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Modeled 
Fuel Load 


grams Carbon/m2 


April 6, 2003 


Mill Creek Watershed, Flint Hills 


Kilometers 
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Topeka 
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Modeled 
Fuel Load 


grams Carbon/m2 


April 10, 2003 


Mill Creek Watershed, Flint Hills 


Kilometers 
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Modeled 
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April 11, 2003 


Mill Creek Watershed, Flint Hills 
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April 12, 2003 


Mill Creek Watershed, Flint Hills 
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April 13, 2003 


Mill Creek Watershed, Flint Hills 


Kilometers 
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Topeka 







April 1, 2004 


Mill Creek Watershed, Flint Hills 
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April 6, 2004 


Mill Creek Watershed, Flint Hills 
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April 13, 2004 


Mill Creek Watershed, Flint Hills 
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Hypothetical Trade-offs for Alternative 


Burning Scenarios (SMPs) 


? ? ? 


Scenario 1:  


Current Burning 


Practices for     


↑Ag Production 
    


Scenario 2: 


Burning 


Restrictions for 


↑Air Quality 


Protection 


Scenario 3: 


Compromise 


to Optimize 


Ag, Air & 


Ecological 


Tradeoffs 


Agricultural Production 


Air Quality (O3 and PM) 


Carbon Sequestration 


GH Gas Regulation 
 
Stream Water Quantity 


Stream Water Quality 


Wildlife populations 
  (not shown, but doable) 







Generating the Guidance – Summary 


Fuel 


Loading 


Burn 


Acreage 


Burn 


Location 


NAM 


Weather 


Forecast 


BlueSky 


Framework 


Emissions 


Model 


Converter 
HYSPLIT-


ready 


Meteorology 


Fire 


Emissions 


HYSPLIT 


Dispersion 


run within 


BlueSky 


Burn 


Timing 


Smoke 


Guidance 


Hypothetical 
Burns 


Meteorology 


Meteorologists 


Our vision is 'healthy Kansans living in safe and sustainable environments'.  


The state belongs to all of us - "Kansas Don't Spoil It" 


VELMA 
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What are the effects of alternative SMPs on prairie chickens? 
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HexSim Wildlife Habitat &  
Population Model 


Nathan Schumaker – US EPA, Corvallis 


 


U.S. Forest Service is using HexSim for 
its Spotted Owl recovery plan 


31 Schumaker et al. 2004 







Ecological & AQ Models:  
VELMA, HexSim, BlueSky… 


John Bolte, Oregon State University –  http://envision.bioe.orst.edu/  


Landscape GIS 


Envision Decision Support Framework  
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ORD & Region 7 Flint Hills RARE Project 


Thanks! 








